In vivo magnetic resonance spectroscopy (MRS) enables non-invasive longitudinal tracking of brain chemistry changes that can accompany aging, neurodegenerative disease, drug addiction and experimental manipulations in animals modeling such conditions. J-coupled resonances, such as glutamate, which are highly relevant to neuropsychiatric conditions are difficult to resolve on a clinical 3T MR scanner using conventional one-dimensional MRS sequences. We, therefore, implemented Constant Time PRESS (CT-PRESS) to quantify major metabolite and neurotransmitter biochemical signals, including glutamate, in two brain regions of the rat, basal ganglia and cerebellum. We acquired spectra at two distinct time points in two independent groups of six rats and analyzed metabolite levels using either creatine or water as a reference. Our results provide evidence that CT-PRESS at 3T is adequate and reliable for in vivo detection and quantification of glutamate in the rat brain and that regional differences occur in the signal intensities of the major metabolites. That the directionality of the differences depends on whether creatine or water is used as a reference for metabolite levels emphasizes the benefit to in vivo MRS of incorporating methods to establish absolute baseline metabolite concentrations.
Introduction
In vivo magnetic resonance spectroscopy (MRS) permits non-invasive longitudinal tracking of brain chemistry changes that can accompany aging, neurodegenerative disease, drug addiction and experimental manipulations in animals modeling such conditions (Adalsteinsson et al., 2006; De Stefano et al., 1998; Filippi et al., 1999; Pfefferbaum et al., 2006) . While MRS has proven invaluable as an in vivo assessment tool, there have been technical limitations to overcome. For example, the direct in vivo detection of the neurotransmitter glutamate (Glu) at a field strength of 3T has been challenging because of spectral overlap with signals from other metabolites, most notably, glutamine (Gln). Indeed, the detection of Glu is hampered by a complicated multiplet structure due to strong J-coupling. Another limitation has been that brain chemistry changes are most often 
